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(54) Driving method for matrix type organic EL element and matrix type organic EL apparatus 



(57) The driving method for a matrix type organic EL 
element comprises the steps of selectively applying an 
identical scanning voltage amplitude pattern to the plu- 
rality of row direction electrodes of two or more rows in 
accordance with the scanning voltage amplitude pattern 
applied to the row direction electrodes (6) to simultane- 
ously scan the electrodes, separately applying a signal 



voltage pattern, which is applied to the column direction 
electrodes (3), to the electrodes simultaneously 
scanned in the row direction through two sets or more 
of the plurality of column direction electrodes which are 
independent of each other, and simultaneously scan- 
ning two or more of a plurality of scanning lines to there- 
by form image information to be displayed in one frame. 
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Description 

[0001 J The present invention relates to a driving meth- 
od and a driving apparatus for a display panel using an 
organic EL element. More particularly, in an organic EL 
matrix panel based on the multiple line driving method, 
a driving method is achieved which is capable of obtain- 
ing sufficient luminance necessary for the matrix panel 
and which improves the reliability of an organic EL ele- 
ment, without applying an excessive voltage for high du- 
ty drive to the organic EL element that forms pixels. 
[0002] The organic EL elements are now being com- 
mercialized as information displays having characteris- 
tics such as spontaneous light, high luminance, high ef- 
ficiency and lightweight mainly in compact panels and 
portable information terminals. Displaying types for the 
displays are generally classified into the following types: 
an active matrix type having an active device such as, 
for example, an FET and a charge storage capacitor for 
each pixel, and a passive type having a plurality of elec- 
trodes that expand simply in row and column directions, 
and for forming an image by selecting intersection points 
thereof to emit light. 

[0003] In the active matrix type, the FET circuit and 
the charge storage capacitor are disposed at a positive 
pole of each pixel, and a voltage applied to each pixel 
by the stored charge of the capacitor is maintained for 
a certain period of time. The active matrix type has a 
system in which each pixel is selected once in one frame 
of a screen display while luminance information to be 
displayed is sent thereto, and the same voltage is ap- 
plied to the organic EL element constituting the pixels 
constantly during one frame, thereby performing each 
display. Therefore, in the active matrix type, 1 00% duty 
drive is possible. However, there is a problem that the 
FET circuit constituted of, for example, a TFT, and the 
capacitor must both be formed on the same substrate, 
together with each organic EL element. 
[0004] On the other hand, in the passive type, a plu- 
rality of anode electrodes and a plurality of cathode elec- 
trodes are formed into strips via an organic EL thin film, 
in such a way that they cross each other at right angles, 
thereby preparing a matrix structure in which the lumi- 
nescence of the organic EL thin film is controlled by the 
row electrodes and column electrodes at orthogonal 
points. Since the response speed of an organic EL ele- 
ment is usually 1 us or less, scanning display due to this 
matrix structure is possible. The advantage of the pas- 
sive type is that production costs can be reduced since 
the configuration of the element is simple and the accu- 
racy of processing is not required as severely as in the 
active matrix type. 

[0005] Furthermore, in the passive type, the organic 
EL thin film element has rectification properties that can 
adequately suppress crosstalk caused by a current flow- 
ing in the opposite direction, and has such characteris- 
tics that a high-capacity panel can be driven with a sim- 
ple drive waveform. For this reason, most of the organic 



EL element panels in present use utilize the passive 
type. 

[0006] FIG. 1 schematically shows a conventional 
passive type display panel and its control circuit. In a 

5 display panel 1 , a plurality of strip-shaped anodes 3 
made of a transparent electrode material such as indium 
tin oxide (ITO) are formed in parallel with each other on 
the surface of a transparent substrate 2. An organic light 
emitting layer 4 is formed covering the plurality of an- 
te odes 3, and on its upper surface, a plurality of strip- 
shaped cathodes 5 constituted of a metallic thin film are 
formed in parallel with each other. The anodes 3 and 
cathodes 5 are usually formed to cross each other at 
right angles, and the organic light emitting layer at each 

is intersection 6 forms a pixel. In the example shown in 
FIG. 1 , a plurality of pixels of N rows x M columns (N = 
10, M = 10) are arranged as matrix elements. 
[0007] Each of the strip-shaped anodes 3 are con- 
nected to a data electrode driving portion 7, and each 

20 of the strip-shaped cathodes 5 is connected to a scan- 
ning electrode driving portion 8. The data electrode driv- 
ing portion 7 and scanning electrode driving portion 8 
are controlled by a display control portion 9, and the dis- 
play control portion 9 is controlled by a main control por- 

25 tion 13forrecervingavideosignal30andcontrollingthe 
operation of the entire panel. 
[0008] Light emission processing for one frame period 
of the display panel is performed In such a way that the 
scanning electrode driving portion 8first sequentially se- 

30 lects each cathode 5 in 1 to N (rows) so as to enable 
each row to be conductive. The luminance of each pixel 
belonging to each selected row is controlled by the data 
electrode driving portion 7 by corresponding conduction 
state of each corresponding row with the signal strength 

35 of the video signal 30 by means of 1 to M (columns) of 
the anodes 3. 

[0009] However, for a passive type display panel, as 
shown in FIG. 1 , because the electrodes in N rows con- 
stituting the matrix are sequentially scanned so that light 

40 may be emitted for each row, each pixel emits light only 
for one selected period among N scannings within one 
frame period. Thus, in order to obtain the luminance 
necessary for the display panel by the driving only within 
a period of a duty ratio (1/N) at which each selected pixel 

45 can operate, each organic EL element needs to emit 
light with a luminance N times as high as the luminance 
to be actually displayed. 

[001 0] Therefore, due to the driving at such a low duty 
ratio, the highest luminance of the organic EL element 

so itself must be further enhanced. In addition, when driv- 
ing current density is increased, to obtain a high lumi- 
nance, a problem arises that luminous efficiency of the 
organic EL element is decreased. Further, since it is 
necessary to, although in an instant, perform driving at 

55 high current density, such a problem is caused that cur- 
rent deterioration of the organic EL element is acceler- 
ated. 

[001 1] This invention has been achieved in view of the 
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foregoing prior art problems, and the Invention relates 
to a driving method and driving system for an organic 
EL element panel capable of improving a duty ratio of 
the prior art. Therefore, one object of this invention is to 
accomplish a driving method which, in the driving of the 
organic EL matrix panel based on a multiple line driving 
method, enables the matrix panel to have a sufficient 
luminance, without driving the organic EL element in ac- 
cordance with an inappropriate duty ratio, which im- 
proves the reliability of the organic EL element. 
[001 2] According to an embodiment of the present in- 
vention, provided is a driving method for a matrix type 
organic EL element which has a plurality of row direction 
electrodes and a plurality of column direction electrodes 
arranged via an organic light emitting layer and which is 
capable of displaying a predetermined image, the meth- 
od comprising: 

selectively applying an identical scanning voltage 
amplitude pattern to the plurality of row direction 
electrodes of two or more rows in accordance with 
the scanning voltage amplitude pattern applied to 
the row direction electrodes to simultaneously scan 
the electrodes; 

separately applying a signal voltage pattern, which 
is applied to the column direction electrodes, to the 
electrodes simultaneously scanned in the row di- 
rection through two or more sets of the plurality of 
column direction electrodes which are independent 
of each other; and 

simultaneously scanning two or more of a plurality 
of scanning lines, whereby image information to be 
displayed in one frame is formed. 

[001 3] Furthermore, the driving method for the organ- 
ic EL element can be provided which comprises the 
steps of: 

integrally forming the two or more adjacent rows of 
the plurality of row direction electrodes as one set 
of electrodes; and separately driving by the plurality 
of column direction electrodes. 

[0014] Still further, the driving method for the organic 
EL element can be provided which comprises the step 
of: 

providing low-resistance wiring electrodes as aux- 
iliary electrodes connected to each image display 
portion of the column direction electrodes. 

[001 5] According to an embodiment of the present in- 
vention, the present invention can provide a matrix type 
organic EL apparatus which has a plurality of row direc- 
tion electrodes and a plurality of column direction elec- 
trodes arranged via an organic light emitting layer and 
which is capable of displaying a predetermined image, 
and the apparatus has: 



means for selectively and simultaneously applying 
an identical scanning voltage amplitude pattern to 
the plurality of row direction electrodes of two or 
more rows; and 
5 two sets or more of the plurality of independent col- 
umn electrodes for separately applying a signal 
voltage pattern, which is to be applied to the column 
direction electrodes, to the row direction electrodes 
simultaneously scanned in the row direction, 

10 

wherein two or more of a plurality of scanning lines 
are simultaneously scanned, and image information to 
be displayed in one frame is thereby formed. 
[001 6) Furthermore, the organic EL apparatus can be 

15 provided in which the two or more adjacent rows of the 
plurality of row direction electrodes are integrally formed 
as one set of row direction electrodes, and the organic 
EL apparatus can be provided in which low-resistance 
wiring electrodes are provided as auxiliary electrodes 

20 connected to each display portion of the column direc- 
tion electrodes. 

[0017] This summary of the invention does not nec- 
essarily describe all necessary features so that the in- 
vention may also be a sub-combination of these de- 
25 scribed features. 

[0018] The invention can be more fully understood 
from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

30 FIG. 1 is a diagram showing a conventional passive 
type organic electroluminescence display panel 
and its control circuit; 

FIG. 2 is a basic constitutional view of an organic 
electroluminescence element based on a double 
35 line driving method according to the present inven- 
tion; 

FIG. 3 is a graph showing the relationship between 
a voltage applied to the organic electrolumines- 
cence element and the luminance; 
40 FIG. 4 is a diagram showing one example of the 
time-related change of voltage waveforms of the 
passive type driving organic electroluminescence 
element; 

FIG. 5 is a diagram showing a display panel based 
45 on the double line driving method and its control cir- 
cuit according to the present invention; 
FIG. 6 is a diagram showing one example of elec- 
trode arrangement when the double line driving 
method is used according to the present invention; 
so FIG. 7 is a diagram showing the arrangement of row 
electrodes according to the present invention; 
FIG. 8 is a diagram showing the arrangement of col- 
umn electrodes according to the present invention; 
and 

55 FIG. 9 is a diagram showing an example where the 
column electrodes are constituted of a light emitting 
portion and low resistance auxiliary wiring in the 
present invention. 
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[0019] The present invention will hereinafter be de- 
scribed in detail in accordance with specific embodi- 
ments shown in the accompanying drawings. In the de- 
scription of the embodiments below and the illustration 
in the drawings of the present invention, like reference 
numerals indicate like elements. 
[0020] Methods and configurations described in the 
present specification are all applicable to a multiple line 
driving of two lines or more, but for the description of the 
configuration and operation according to the present in- 
vention to be easily understood, an embodiment in ac- 
cordance with double line driving will hereinafter be de- 
scribed as an example. 

[0021] FIG. 2 shows a basic configuration of an or- 
ganic electroluminescence element display based on a 
double line driving method according to the present in- 
vention. This display is a matrix type organic electrolu- 
minescence element capable of displaying various gra- 
dations, colors and optional shapes, for example. Color 
specification does not particularly limits the present in- 
vention, and known methods can be applied as the color 
specification of the normal organic electroluminescence 
element. 

[0022] In FIG. 2, the display is divided into two upper 
and lower portions. 10 1f 10 2 , 10 3> 10^, 10 N on the 
leftside are no. 1 , 2, 3 .... N-1 , N row wires in the display 
and used in common in the divided two upper and lower 
portions. Horizontally extending electrodes 11 1( 11 2 , 
11 3 .... 11 N respectively connected to the above row 
wires are a first set of no. 1 , 2, 3 N (upper) row elec- 
trodes, and 12 1a 12 2 , 12 3 12 N are a second set of 

no. 1,2, 3 .... N (lower) row electrodes. 
[0023] Vertically extending electrodes 21 1( 21 2 , 21 3 , 
21 4 , .... 21 M are a first set of no. 1 , 2, 3, 4 .... M (upper) 
column electrodes, and 22 lt 22 2 , 22 3 , 22 4 , .... 22 M are 
a second set of no. 1 , 2, 3, 4 .... M (lower) column elec- 
trodes. 

[0024] A control signal for row scanning is sequential- 
ly applied to the common row wires 10 v 10 2> 10 3 , .... 

1°n-i» 10 n on a tlme div ' sion basjs totallv without refer " 
ence to a signal image. On the other hand, signal volt- 
age patterns corresponding to each luminance to be dis- 
played in the row presently targeted for scanning are 
applied respectively at the same time to column wires 
(not shown) connected to the electrode columns 21 j, 
21 2 , 21 3 , 21 4 , 21 M and the electrode columns 22 1f 
22 2 , 22 3 , 22 4 , .... 22 M respectively. 
[0025] FIG. 3 shows the relation of luminance to a 
voltage applied to the organic electroluminescence ele- 
ment. For example, FIG. 4 shows one example of the 
time-related change of one portion of the control voltage 
applied to the organic electroluminescence element 
panel, when it emits light with a certain degree of lumi- 
nance. 

[0026] Consider now the case where, for example, an 
intersection 31 of the row 2^ and column 11 n of the N 
rows x M columns matrix panel in FIG. 2 emits light with 
a certain degree of luminance. 



[0027] In FIG. 4, (a) indicates the time-related change 
of a voltage V211 , which is a luminance signal voltage 
applied to the row electrode 21 ^ . (b n ), (b 2 )...(b N ) indicate 

the time-related change of voltages V11-,, V11 2 

5 V11 N respectively applied to the row electrodes 11 1t 
11 2 .... 11 N on a scanned side, (c) Indicates the time- 
related change of a voltage V EL applied to the organic 
electroluminescence element in the portion of the inter- 
section 31 . 

10 [0028] Successive selection of the row electrodes 
Hi. 11* 113.114. -. 11 N for one frame period are per- 
formed by sequentially changing the voltage applied to 
the row electrodes from +V to 0, and then returning it 
from 0 to +V after each selection period. Signals are ap- 

15 plied to the column electrodes with 0V in a pixel region 
where light is not emitted and +V in a pixel region where 
light is emitted, thereby enabling light emission with a 
certain degree of luminance in a predetermined pixel re- 
gion on a horizontal scanning line of the display. Timing 

20 numbers 1 , 2...N are indicated at the top. 

[0029] Here, at a timing 1 , the voltage +V is applied 
to the V21 1 , and the voltage 0 to the V11 The voltage 
applied to the V11 2 to V11 N that are not scanned apart 
from the V11,, is +V. In this state, the voltage +V is ap- 

25 plied as V EL to the selected intersection 31 of FIG. 2 as 
indicated by (c), and thus the region of this selected in- 
tersection 31 emits light. On the other hand, +V is ap- 
plied to the other row electrodes 11 2 , 11 3 , 11 4 , .... 11 N , 
and 0V biases between the row electrodes 11 2 , 11 3 , 

30 11 4( .... 11 N and the column electrode V21 v so that 
these areas will be in a nonluminous state. 
[0030] At a timing 2, the next row 1 1 2 is scanned, and 
then each intersection of the row electrode 11 2 and the 
column electrodes 21 v 21 2 , 21 3 , 21 4 21 M generally 

35 emits light or is in the nonluminous state, in connection 
with the signal voltage applied to the voltages V21^ 
V21 2 V21 M , which are applied to the column elec- 
trodes 21 1 , 31 3 , 21 3 , 21 4 , .... 21 M . In the case of FIG. 4, 
at the timing 2, 0V is applied to the column electrode 

40 211 selected at the timing 1 . This causes the V EL at the 
intersection 31 to be -V, leading the intersection 31 into 
the nonluminous state. Even If +V were applied to the 
column electrode 21 , at the timing 2, the would be 
0V (not shown), and the intersection 31 in an unselected 

45 state would be in the nonluminous state. 

[0031 ] As above, the intersection will be in a luminous 
state when the voltage applied to the organic electrolu- 
minescence element is +Vn, and in a nonluminous state 
when the voltage is 0 or -V, thereby enabling the matrix 

so panel to be driven. Therefore, when a desired luminance 
is to be obtained by means of the voltage applied to each 
organic electroluminescence element, the relationship 
between the voltage applied to each organic electrolu- 
minescence element and the luminance is important. In 

55 general, in the organic electroluminescence element 
with favorable characteristics, its luminance is essen- 
tially proportionate to a current flowing in its organic 
electroluminescence element portion in a broad range. 
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[0032] Thus, easy selection driving without problems 
such as electrode resistance is possible by current driv- 
ing of each organic electroluminescence element por- 
tion. Specifically, the column electrodes 21 1f 21 2 , 21 3 , 
21 4 , .... 21 M of the actual luminous panel are desirably 
driven selectively by a current driving power source by 
which currents are controlled in response to the ampli- 
tude of a video signal 30, respectively. 
[0033] The description returns to FIG. 2. The display 
panel of FIG. 2 here comprises the basically equivalent 
upper and lower two display portions 14 and 15, the 
same scanning signal is applied at the same timing to 
the wires of pairs of the row wires 1 1 j and 1 21 , 1 1 2 and 

12 2 , 11 3 and 12 3 11 N and 12 N . On the contrary, a 

data signal corresponding to the luminance of the dis- 
play portions is applied to the column wires 21 1( 21 2 , 
21 3 , 21 4 , .... 21 M> and22 1 , 22 2> 22 3 , 22 4 , .... 22 M , there- 
by allowing information display, that is, image display 
corresponding to each portion at each timing. 
[0034] Considering the scanning time within one 
frame in the case of FIG. 2, the normal matrix panel of 
N rows x M columns is scanned with a 1/IM duty, where- 
as it is scanned with a 2/N duty in accordance with the 
configuration of FIG. 2. Therefore, considering that light 
is emitted with the same luminance within one frame, 
an instantaneous peak luminance during the time when 
each pixel is being scanned can be half of that of the N 
rows x M columns matrix panel. 
[0035] Furthermore, in the configuration of the organ- 
ic electroluminescence element panel of FIG. 2, when 
an indium tin oxide (ITO) electrode or an indium zinc 
oxide (IZO) electrode, which are generally high-resist- 
ance anode materials as compared with electrode ma- 
terials generally used, is used as a wiring material for 
the column electrodes 21 1t 21 2 , 21 3 , 21 4 , .... 21 M and 

22, , 22 2l 22 z , 22 4 22 M in the upper portion 14 and 

lower portion 15 in the drawing, such an advantage is 
obtained that the resistance of the column electrodes 
can be substantially reduced, since the length of each 
electrode is half. Thus, a voltage drop due to serial re- 
sistance effects is reduced in each element, so that re- 
sponse time can be shortened. 
[0036] Generally, in the configuration of the organic 
electroluminescence element, the electrode (cathode 5) 
after the organic material is formed is formed by a meth- 
od such as deposition, in association with chemical re- 
sistance and adhesion properties of an organic material 
4. Therefore, in the most convenient method that can 
keep the electrode shape of FIG. 2 unchanged, although 
this is not an exclusive method, It is desirable that, after 
an anode such as ITO to be the column electrode in 
which patters are formed in advance is produced, an or- 
ganic thin film is formed by deposition, and finally the 
electrode 5 to be the common row electrode is formed 
by such a method as mask deposition. 
[0037] FIG. 5 schematically shows the display panel 
and its control circuit in the embodiment of FIG. 2. The 
main difference from the conventional display panel and 



its control circuit shown in FIG. 1 is in that the display 
panel is formed with a plurality of equivalent display por- 
tions 14 and 15, as described above. The row electrode 
(not shown) of each display portion is driven by a scan- 

5 ning electrode diving portion 8 common to the display 
portions, but the point is that the column electrodes (not 
shown) are driven by each of the data electrode driving 
portions 1 6 and 1 7 that are separately provided in each 
display portion. 

10 [0038] The continuous data signal 30 constituting one 
frame is sequentially divided into a plurality of continu- 
ous data signals in accordance with the number of dis- 
play portions 14 and 15. Each divided signal portion is 
once stored in a signal data storage portion 18. Each 

is corresponding piece of data is sent to each of the elec- 
trode driving portions 1 6 and 1 7, and by controlling each 
corresponding pixel to emit light at the same time in each 
of the display portions 1 5 and 1 6 synchronously with the 
signal of the common scanning electrode driving por- 

20 tion, an image is reproduced as one entire display panel 
image. • 

[0039] FIG. 6, FIG. 7 and FIG. 8 show a concrete ex- 
ample of the row and column electrodes in an alternative 
embodiment. Here, FIG. 6 shows the arrangement of 

25 the electrodes in accordance with the double line driving 
method in the alternative embodiment, and 11 1( 11 2 , 
11 3 , .... 11 N indicate a set of no. 1 , 2, 3, .... N row elec- 
trodes. 21 1f 21 2 , 21 3 , 21 4 , .... 21 M indicate a first set of 
no. 1 , 2, 3, 4 .... M column electrodes. Further, 12 1( 12 2 , 

30 12 3 , 12 N indicate a second set of no. 1,2,3 ...,N row 
electrodes, and 22 1f 22 2 , 22 3 , 22 4 , .... 22 M indicate a 
second set of no. 1, 2, 3, 4 M column electrodes. 
[0040] FIG. 7 here shows an example of a row elec- 
trode arrangement, and 1 1 1 , 1 1 2 1 1 N respectively in- 

35 dicate no. 1 , 2, 3, .... N row electrodes. FIG. 8 shows the 
constitution of column electrodes, and 21 v 21 2 , 21 3 , 
21 4 , .... 21 M indicate afirst set of column electrodes, and 
22 t , 22 2 , 22 3 , 22 4 22 M indicate a second set of col- 
umn electrodes. FIG. 6 shows the first set of column 

40 electrodes 21 1t 21 2 , 21 3 , 21 4 21 M and the second 

set of column electrodes 22, , 22 2 , 22 3 , 22 4 22 M of 

FIG. 8 that are disposed via an organic luminous film 
(not shown) on the row electrodes 11 1t 11 2 , ...11 N of 
FIG. 7. 

45 [0041] Acrossing electrode constitution, given only as 
an example of a convenient constitution, would be built 
by such a form that two row scanning electrodes are 
commonly driven, and a voltage is independently ap- 
plied to each of the upper and lower column signal elec- 

50 trades. 

[0042] For example, second electrode regions 1 9 and 
20 from the top of the column electrodes 21 1 and 221 
(two sets in this case) formed under the two different 

sets of row electrodes 11 1( 11 2 11 N and12 1( 122, 

55 1 2 N in the embodiment of FIG . 2, are formed as adjacent 
electrode regions 23 and 24 on the same second elec- 
trode 11 2 from the top in the case of FIG. 6, and then a 
simultaneous luminance data signal is applied, thus 
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controlling light emission, as in FIG. 2. 
[0043] FIG. 9 shows a further alternative embodi- 
ment, and an example of an arrangement where the col- 
umn electrodes are constituted with a combination of an 
electrode 25 of a light emitting portion and an auxiliary 
wire 26 made of a low-resistance metallic material such 

as gold. 21 1( 21 2 , 21 3 , 21 4 21M are the first set of 

no. 1, 2, 3, 4, .... M column electrodes. 22 1f 22 2 , 22 3 , 

22 4 , .... 22 M are the second set of no. 1, 2, 3, 4 M 

column electrodes. 25 is the electrode of the light emit- 
ting portion. Basically, the organic thin film is formed on 
the entire surface. 

[0044] The double line driving method has been given 
as an example of a multiple line driving method in the 
above embodiments, but in a selecting method of a plu- 
rality of lines, such as triple lines or four lines, the same 
line selection can be performed as in the above embod- 
iments, so that impossible driving conditions for the or- 
ganic electroluminescence element can be eliminated 
and sufficient luminance can be achieved. 
[0045] An example of basic characteristics of the or- 
ganic EL light emitting element used for the implemen- 
tation of the present invention will be described below. 
To check an initial operation, a 1 4 row x 1 6 column pan- 
el is experimentally produced as the organic electrolu- 
minescence element panel, and its operation is exam- 
ined. In the constitution of the element, an ITO electrode 
is used for the anode and an Al electrode for the cath- 
ode, thus producing an element having an ITO/triphe- 
nylamine derivative/AI quinolinol complex/Li F/AI consti- 
tution. The width of the ITO electrode is 450 fim, and the 
auxiliary wiring similar to that of FIG. 9 is formed of Al. 
The width of the cathode electrode is 2 mm. Driving pat- 
terns are constituted by means of a ROM for computer 
writing, and a multipurpose IC which is a general IC for 
driving a shift register or the like. The typical luminance 
is 2,370 cd/m 2 with 6.1 V, 100 mA/cm 2 . A favorable re- 
sponse is achieved with a voltage drop of less than 0.4 
V at the end of the device, and a luminous response of 
less than 5 \xs. 

[0046] The embodiments of the present invention 
have been illustrated in the drawings and described 
above, but the embodiments of the present invention de- 
scribed herein are given as mere examples, and it is ap- 
parent that various modifications may be made without 
departing from the technical scope of the present inven- 
tion. 

[0047] As shown above, it is possible to achieve a 
driving having sufficient luminance, and an improve- 
ment in reliability, without performing impossibly high 
duty driving, in an organic EL matrix panel based on the 
multiple line driving method. 



Claims 

1 . A driving method for a matrix type organic EL ele- 
ment which has a plurality of row direction elec- 



trodes and a plurality of column direction electrodes 
arranged via an organic light emitting layer (4) and 
which is capable of displaying a predetermined im- 
age, the method being characterized by compris- 
5 ing: 

selectively applying an identical scanning volt- 
age amplitude pattern to the plurality of row di- 
rection electrodes (11, 12) of two or more rows 
10 in accordance with the scanning voltage ampli- 

tude pattern applied to the row direction elec- 
trodes to simultaneously scan the electrodes; 
and 

separately applying a signal voltage pattern, 
15 which is applied to the column direction elec- 

trodes, to the electrodes simultaneously 
scanned in the row direction through two sets 
or more of the plurality of column direction elec- 
trodes (21 , 22) which are independent of each 
20 other; and 

simultaneously scanning two or more scanning 
lines; 

whereby image information to be displayed in 
one frame is formed. 

25 

2. The driving method for the organic EL element ac- 
cording to claim ^characterized by comprising: 

integrally forming the two or more adjacent 
30 rows of the plurality of row direction electrodes 

(21 M , 22 M ) as one set of electrodes; and 
separately driving them by the plurality of col- 
umn direction electrodes. 

35 3. The driving method for the organic EL element ac- 
cording to claim 2, characterized by comprising: 

providing low-resistance wiring electrodes (26) 
as auxiliary electrodes connected to each im- 
40 age display portion of the column direction elec- 

trodes. 

4. A matrix type organic EL apparatus which has a plu- 
rality of row direction electrodes and a plurality of 
45 column direction electrodes arranged via an organ- 
ic light emitting layer (4) and which is capable of dis- 
playing a predetermined image, the apparatus be- 
ing characterized by comprising: 

so means (8) for selectively and simultaneously 

applying an identical scanning voltage ampli- 
tude pattern to the plurality of row direction 
electrodes (11 , 12) of two or more rows; and 
two sets or more of the plurality of independent 

55 column electrodes (21 , 22) separately apply a 

signal voltage pattern, which is to be applied to 
the column direction electrodes, to the row di- 
rection electrodes simultaneously scanned in 
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the row direction, 

wherein two or more of a plurality of scanning 
lines are simultaneously scanned; 

whereby image information to be displayed in $ 
one frame is formed. 

The organic EL apparatus according to claim 4, 
characterized in that the two or more adjacent 
rows of the plurality of row direction electrodes io 
(21 m, 22 M ) are integrally formed as one set of row 
direction electrodes. 

The organic EL apparatus according to claim 4, 
characterized in that low-resistance wiring elec- « 
trades (26) are provided as auxiliary electrodes 
connected to each display portion of the column di- 
rection electrodes. 
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